Rhythmic patterns in phagocytosis and the production of reactive oxygen species by zebrafish leukocytes.
Multiple components of vertebrate immune systems have been shown to exhibit circadian fluctuations. While the zebrafish is currently generating a wealth of information on the molecular pacemakers that may control circadian rhythms, there have been no reports of rhythmic activity in zebrafish leukocytes. In this study, we found that phagocytosis and the production of reactive oxygen species by zebrafish leukocytes varied significantly throughout twenty-four hour periods. A distinct peak in cellular ROS levels occurred before dawn, while the kinetics of respiratory burst responses were least rapid at this time of day. Phagocytosis of E. coli peaked late in the day, whereas there was no daily variation in phagocytosis of S. aureus. As seen in other species, the number of bacteria ingested per cell peaked during the night. These data provide direct evidence of rhythmic immune system activity, and demonstrate that zebrafish can be a valuable model in which to study the relationships between circadian gene expression, systemic pacemakers, and the activity of vertebrate immune system cells.